Genetic evidence that chloroadenosine increases the specific activity of choline acetyltransferase in PC12 cells via modulation of an adenosine-dependent adenylate cyclase.
Both chloroadenosine (EC50 = 3 X 10(-7) M) and cholera toxin, like nerve growth factor, increase the specific activity of choline acetyltransferase in PC12 cells over a period of several days. The increase in choline acetyltransferase activity in response to chloroadenosine appears to be caused by the ability of chloroadenosine to increase adenosine 3':5'-phosphate synthesis by binding to an adenosine receptor that activates adenylate cyclase. To test this hypothesis we determined if chloroadenosine can cause an increase in choline acetyltransferase activity in adenosine kinase-deficient PC12 cells. We have previously shown that adenosine analogues are significantly less effective at regulating adenosine 3':5'-phosphate in adenosine kinase-deficient PC12 cells than in wild type cells [Erny and Wagner (1984) Proc. natn. Acad. Sci. U.S.A. 81, 4974-4978]. Adenosine kinase-deficient PC12 cells are resistant to the induction of choline acetyltransferase in response to chloroadenosine, but not cholera toxin, supporting the role of adenosine 3':5'-phosphate in mediating the effects of chloroadenosine. The increase in choline acetyltransferase activity in wild type cells was accompanied by an increase in acetylcholine levels, demonstrating that chloroadenosine also regulates storage of acetylcholine. Acetylcholine levels were quantitated using an assay based on the ability of acetylcholine to compete with [125I]bungarotoxin for binding to the acetylcholine receptor.